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Fish farming is a fast growing industry as there is an increasing demand for fish as food 
and income. It involves the raising of fish commercially in fish pond. Malaysia has been 
doing traditional way to monitor the fish in fish farming. It caused inconvenience to the 
user as the data gained may be inaccurate. Technology based system is developed to 
monitor fish condition in fish pond. LabVIEW and Data Acquisition device such as NI 
USB 6001 are the most important tools for the project. Sensors, water pump and fish 
feeding machine are connected to the NI USB 6001 and the data are shown on the laptop 
screen. Each reading has its own range for the optimal condition of fish. The water level, 
fish pellets level and temperature were ranged from 19 cm to 21 cm, 3 cm to 10 cm and 
27 °C to 30 °C respectively. The readings detected by the sensors are sent to the NI USB 
6001 and shown on the laptop screen. Two water pumps are used. Each water pump is 
operated when the temperature or water level are out of range by sending signal to the 
water pump to switch on. The DC motor in fish feeding machine is operated based on the 
time setting in LabVIEW. Based on the result, temperature sensor and water level sensor 
showed good signs, alarm and water pumps were not operated when they were in range 
while out of range showed bad signs, alarm and water pumps were operated. Fish pellets 
level monitoring system has the same condition except that it did not operate water pump. 
The feeding monitoring system only operates the fish feeding machine when 4 hours had 
elapsed and off when 10 seconds had elapsed. This project was able to ease the fish 








Pertanian ikan adalah industri yang berkembang pesat disebabkan oleh peningkatan 
permintaan ikan sebagai makanan dan pendapatan. Hal ini melibatkan penangkapan ikan 
secara komersil untuk kolam ikan. Malaysia telah melakukan cara tradisional untuk 
memantau ikan dalam penternakan ikan. Hal sedemikian telah menyebabkan kesulitan 
kepada pengguna kerana data yang diperolehi berkemungkinan tidak tepat. Sistem 
berasaskan teknologi telah dibangunkan untuk memantau keadaan ikan di kolam ikan. 
LabVIEW dan peranti pemerolehan data seperti NI USB 6001 adalah alat yang paling 
penting untuk projek ini. Sensor, pam air dan mesin pemakanan ikan telah disambungkan 
ke NI USB 6001 dan data dipantau melalui skrin komputer riba. Setiap bacaan 
mempunyai had tertentu untuk keadaan optimum ikan. Tahap air, kadar pelet ikan dan 
suhu adalah dari 19 cm hingga 21 cm, 3 cm hingga 10 cm dan 27 ° C hingga 30 ° C.  
Bacaan yang dikesan oleh sensor dihantar ke NI USB 6001 dan ditunjukkan pada skrin 
komputer riba. Dua pam air telah diguna. Pam air beroperasi apabila suhu atau paras air 
berada di luar jangkaan dengan menghantar isyarat ke pam air untuk menghidupkannya. 
Motor DC dalam mesin pemakanan ikan beroperasi berdasarkan masa yang ditetapkan 
dalam LabVIEW. Berdasarkan keputusan projek, sensor suhu dan sensor paras air 
menunjukkan tanda-tanda yang baik, penggera dan pam air tidak beroperasi apabila 
mereka berada dalam julat manakala di luar jangkauan, tanda-tanda buruk telah 
ditunjukkan, penggera dan pam air beroperasi. Sistem Pemantauan paras pelet ikan 
mempunyai keadaan yang sama kecuali pam air tidak digunakan. Sistem pemantauan 
makan hanya mengoperasi mesin pemakanan ikan apabila 4 jam telah berlalu dan tutup 
apabila 10 saat telah berlalu. Projek ini mampu meringankan kehidupan seharian petani 









TABLE OF CONTENTS 
 
  Page 
Acknowledgement  i 
Abstract  ii 
Abstrak   iii 
Table of Contents  iv 
Lists of Tables    x 
Lists of Figures   xi 
Lists of Symbols    xviii 
Lists of 
Abbreviation  
   xix 
   
Chapter I  INTRODUCTION   
 1.1 Introduction  1 
       1.1.1 Aquaculture in Malaysia  1 
       1.1.2 Fish Farming  3 
 1.1.3 Requirement for Fish Growth and 
Production 
4 
 1.2 Problem Statement  4 
 1.3 Objectives  5 
 1.4 Scope of Work  5 
 1.5 Expected Outcome  6 
 1.6 Conclusion  7 
   
Chapter II  LITERATURE REVIEW   
 2.1 Technology Developments in Fish Farming  8 
 2.1.1 LabVIEW Interfaced PC-Based 
Fishpond      Monitoring System                                 
8 
                    2.1.1.1 Contribution of the Research  9 
                    2.1.1.2 Weakness of the Research  9 
v 
 
 2.1.2 Non-contact Water Level Monitoring 
System Implemented Using LabVIEW and 
Arduino  
10 
                    2.1.2.1 Contribution of Research  10 
                    2.1.2.2 Weakness of Research  10 
 2.1.3 Internet of Things (IoT) enabled Real – 
Time Fishpond Management System  
11 
                    2.1.3.1 Contribution of Research  11 
                    2.1.3.2 Weakness of Research  12 
 2.1.4  Design and Implementation of 
Automatic Aquarium System using the Internet 
of Things (IoT)  
12 
                    2.1.4.1 Contribution of Research  12 
                    2.1.4.2 Weakness of Research  13 
 2.1.5 Water Monitoring IoT System for Fish 
Farming Ponds  
13 
                    2.1.5.1 Contribution of Research  14 
                    2.1.5.2  Weakness of Research  14 
 2.2 Factors Affecting Fish Growth  15 
       2.2.1 Water Temperature  15 
  2.2.2 Water Level  15 
  2.2.3  Feeding  16 
 2.3       Software and Hardware Used in Project  17 
       2.3.1 LabVIEW  17 
                         2.3.1.1 Virtual Instrument  17 
                         2.3.1.2 Front Panel  18 
 2.3.1.3 Block Diagram  18 
 2.3.1.4 DAQ Assistant in LabVIEW  19 
             2.3.2 Data Acquisition Device (DAQ)  22 
 2.3.2.1 Physical Input/Output Signals 
and DAQ Hardware  
22 





 2.3.3 Interface Between LabVIEW and Data 
Acquisition Device  
23 
 2.3.4 Hardware/Materials Used  24 
                         2.3.4.1 NI USB 6001 24 
                         2.3.4.2 General Purpose Circuit Board
  
25 
                         2.3.4.3 Connecting Wires  26 
                         2.3.4.4 10kΩ Resistor  27 
 2.3.4.5 NTC-10K B Value 3950k 
Temperature Sensor (Thermistor)  
27 
 2.3.4.6 Sharp GP2Y0A41SK0F 
Analog Distance Sensor (Water Level 
Sensor and Fish Pellets Level Sensor)
  
29 
 2.3.4.7 4 Channel 5V Optical Isolated 
Relay Module  
31 
 2.3.4.8 Batteries  32 
 2.3.4.9 Battery Holder  33 
 2.3.4.10Water Pumps  34 
 2.3.4.1112V DC Motor  35 
 2.3.4.12 Aquarium Mini Air Pump  36 
 2.3.4.13 Biochemical Filter  36 
 2.3.4.14 Tube for Water Pump and Air 
Pump 
37 
 2.3.4.15 Plastic Aquarium  37 
 2.3.4.16 Cylinder Container 38 
 2.3.4.17 Auger Drill  38 
 2.3.4.18 Plastic Pipes 39 
 2.3.4.19 Bearing  39 
 2.3.4.20 Plastic Bottle  39 
 2.3.4.21 Plywood  40 
 2.3.4.22 Fish Pellets  40 





 2.4 Conclusion  41 
   
Chapter III  METHODOLOGY  
 3.1 Concept of Design  42 
             3.1.1  LabVIEW (Laptop) and NI USB 6001
  
47 
 3.1.2  Sensors  47 
 3.1.3 Batteries, Fish Feeding Machine and 
Water Pumps (Output Signals)  
48 
 3.2 Design and Implementation of Automated Fish 
Pond Monitoring System  
49 
 3.2.1 The Connections of Hardware, NI USB 
6001 and LabVIEW  
49 
 3.2.1.1 Connection of Temperature 
Sensor with NI USB 6001  
49 
 3.2.1.2 Connection of 
Sharp GP2Y0A41SK0F 
Analog Distance Sensor (Water Level 
Sensor) with NI USB 6001  
50 
 3.2.1.3 Connection of 
Sharp GP2Y0A41SK0F 
Analog Distance Sensor (Fish Pellets 
Level Sensor) with NI USB 6001  
51 
 3.2.1.4 Connection of Fish Feeder 
Machine, 4 Channel Relay and 12V 
Battery with NI USB 6001  
52 
 3.2.1.5 Connection of Water Pump, 4 
Channel Relay and Batteries based on 
Temperature with NI USB 6001  
53 
 3.2.1.6 Connection of Water Pump, 4 
Channel Relay and Batteries based on 
Water Level with NI USB 6001  
54 
 3.2.2 Hardware Arrangement for Display  55 
viii 
 
 3.2.2.1 Full Display  55 
 3.2.3 LabVIEW Simulation (Block Diagram)
  
57 
 3.2.3.1 DAQ Assistant  59 
 3.2.3.2 Formula Block  63 
 3.2.3.3 Subtract  66 
 3.2.3.4 Numeric  67 
 3.2.3.5 Mask and Limit Testing  68 
 3.2.3.6 NOT Function  70 
 3.2.3.7 Boolean  71 
 3.2.3.8 Case Structure  72 
 3.2.3.9 Set Dynamic Data Attributes  74 
 3.2.3.10 Array Constant and Build Array
  
76 
 3.2.3.11Spline Interpolant and Spline 
Interpolation  
77 
 3.2.3.12 Split Signal and Merge Signal
  
78 
 3.2.3.13 Write to Measurement File  79 
 3.2.3.14 While Loop  81 
 3.2.3.15 Enum Constant  82 
 3.2.3.16 Time Delay and Elapsed Time
  
83 
 3.2.4 LabVIEW Simulation (Front Panel)  84 
 3.2.4.1 Temperature Monitoring System
  
84 
 3.2.4.2 Fish Pellets Level Monitoring 
System  
85 
 3.2.4.3 Water Level Monitoring System
  
86 
 3.2.4.4 Feeding Monitoring System  87 
 3.2.4.5 Stop Button for Whole System 
Except Feeding Monitoring System  
87 
 3.2.4.6 Saving Data into File  88 
 3.2.5 LabVIEW Simulation (Run Simulation)
  
89 
 3.3 Conclusion  90 
   
Chapter IV  RESULT AND DISCUSSION   
 4.1 Block Diagram Simulation Explanation  91 
ix 
 
 4.1.1 Temperature Monitoring System 
Explanation 
91 
 4.1.2 Fish Pellets Level Monitoring System 
Explanation  
93 
 4.1.3 Water Level Monitoring System 
Explanation 
93 
 4.1.4 Feeding Monitoring System Explanation
  
94 
 4.2 Front Panel Simulation Explanation  95 
 4.2.1 Normal Range for Every System  95 
 4.2.2 Temperature Monitoring System  99 
 4.2.3 Fish Pellets Level Monitoring System
  
106 
 4.2.4 Water Level Monitoring Level  112 
 4.2.5 Feeding Monitoring System  117 
 4.2.6 Relation Between Feeding Monitoring 
System and Fish Pellets Level Monitoring 
System  
121 
 4.2.7 Relation Between Temperature 
Monitoring System and Water Level 
Monitoring System  
124 
 4.3 Conclusion  131 
   
Chapter V  CONCLUSION   
 5.1       Conclusion 132 
 5.2       Recommendation for Future Work  133 
   
REFERENCES   134 









1 Description for the DAQ Assistant Input 20 - 21 
2 Description for the DAQ Assistant Output 21 
3 Specification of Sharp GP2Y0A41SK0F Analog Distance Sensor 29 
4 Specification of Battery Holder 33 
5 Specification of Water Pump  34 
6 Acceptable Range and Condition for Automated Monitoring System 95 
7 Parameter System in Normal Range when Simulation is run        97 
8 Water Pump Switches in Normal Range        97 
9 Temperature Monitoring System in Normal Range      99 
10 Temperature Monitoring System for More than Range      101 
11 Temperature Monitoring System for Less than Range    103 
12 Fish Pellets Level Monitoring System in Normal Range       106 
13 Fish Pellets Level Monitoring System for Less than Range     108 
14 Fish Pellets Level Monitoring System for More than Range      110 
15 Water Level Monitoring System for In Range      112 
16 Water Level Monitoring System for Less than Range      114 
17 Time when DC Motor Switched Off or On        118 
18 Water Pump Switches based on Temperature and Water Level 











1 Aquaculture Targeted Production 2010 to 2020 in Malaysia 2 
2 Example of Front Panel 18 
3 Example of Block Diagram 19 
4 DAQ Assistant  19 
5 DAQmx palette in LabVIEW 23 
6 NI USB 6001 24 
7 NI USB 6001 Pinout 25 
8 General Purpose Circuit Board (a) Front View (b) Back View 25 
9 Wires (From left to right: Male to Male Wire, Male to Female 
Wire, Female to Female Wire and Screw Connecting Wire for 
different type of Wires)   
26 
10 10kΩ Resistors 27 
11 10K Thermistor Temperature Sensor 27 
12 Sharp GP2Y0A41SK0F Analog Distance Sensor 29 
13 Distance to Voltage Graph 30 
14 4 Channel 5V Optical Isolated Relay Module 31 
15 Operating Principle of Relay 31 
16 Batteries (a) Energizer Recharge Power Plus AA Rechargeable 
Batteries (b) Motorcycle Battery 
32 
17 Battery Holder 33 





19 12V DC Motor 35 
20 Aquarium Mini Air Pump 36 
21 Biochemical Filter 36 
22 Tube 37 
23 Plastic Aquarium 37 
24 Cylinder Container 38 
25 Auger Drill 38 
26 Plastic Pipes with Different Shapes 39 
27 Bearing 39 
28 Plastic Bottle 39 
29 Plywoods 40 
30 Fish Pellets 40 
31 Foam Polystyrene with Hard Wire 41 
32 Design of Automated Monitoring System for Fish Pond using 
LabVIEW and Data Acquisition Device (NI USB 6001) 
44 
33 Flow Chart for Feeding Process      45 
34 Parameters Flow Chart for Automated Fish Pond Monitoring 
System    
45 - 46 
35 Connection of Temperature Sensor (Thermistor) with NI USB 
6001        
49 
36 Connection of Water Level Sensor with NI USB 6001         50 
37 Connection of Fish Pellets Level Sensor with NI USB 6001          51 
38 Fish Feeder Machine         52 
39 Connection of Fish Feeder Machine, 4 Channel Relay and 12V 
Battery with NI USB 6001 
52 
40 Connection of Water Pump, 4 Channel Relay and Batteries based 




41 Connection of Water Pump, 4 Channel Relay and Batteries based 
on Water Level with NI USB 6001       
54 
42 Display for Aquarium and Two Cylinder Container      55 
43 Display for Aquarium        56 
44 Upper View of Hardware Display        56 
45 Full Display with LabVIEW Software   57 
46 LabVIEW Simulation        57 – 58 
47 DAQ Assistant       59 
48 Ways to find DAQ Assistant       59 
49 Steps to Choose Voltage Channel from the DAQ Assistant        60 
50 Configuration for Temperature       60 
51 Configuration for Water Level           61 
52 Configuration for Fish Pellets Level       61 
53 Steps to choose Digital Output from Water Pump Switch DAQ 
Assistant         
62 
54 Configurations for the Water Pumps        62 
55 Confirguration for DC Motor Switch DAQ Assistant         63 
56 Thermistor Resistance Formula and Temperature (K) Formula      63 
57 Steps to find Formula Block         64 
58 Configure Formula for Formula Block       64 
59 Formula for Thermistor Resistance      65 
60 Formula for Temperature (K)      65 
61 Subtract with Constant       66 
62 Steps to find Subtract     66 
63 Steps to Create Constant from Subtract      66 
64 Numeric 67 
xiv 
 
65 Steps to Find the Meter, Tank and Thermometers from Front 
Panel       
67 
66 Temperature Limit, Pellets Level Limit and Water Level Limit         68 
67 Steps to find Mask and Limit Testing         68 
68 Configuration of Mask and Limit Testing for Temperature       69 
69 Configuration of Mask and Limit Testing for Pellets Level       69 
70 Configuration of Mask and Limit Testing for Water Level 69 
71 Create Control on the Limits        70 
72 NOT Function        70 
73 Steps to find the NOT Function      70 
74 Booleans 71 
75 Steps to find the Boolean      71 
76 Case Structure         72 
77 Steps to find the Case Structure 72 
78 Steps to find the Beep        73 
79 Steps to find the constant      73 
80 Steps to find the Enum Constant      74 
81 Set Dynamic Data Attributes     74 
82 Steps to find the Set Dynamic Data Attributes     75 
83 Steps to Configure and Rename Signals     75 
84 Array Constants (Left Two) and Build Array       76 
85 Steps to find Array Constant and Build Array      76 
86 Spline Interpolant and Spline Interpolation       77 
87 Steps to find Spline Interpolant and Spline Interpolation      77 
88 Split Signal and Merge Signal (Second and Third)       78 
89 Steps to find Split Signal and Merge Signal       78 
xv 
 
90 Write to Measurement File         79 
91 Steps to find Write to Measurement File       79 
92 Configuration of Write to Measurement File (Microsoft Excel)       80 
93 While Loop         81 
94 Steps to Find the While Loop      81 
95 Enum Constant        82 
96 Steps to find Enum Constant       82 
97 Time Delay and Elapsed Time        83 
98 Steps to find the Time Delay and Elapsed Time      83 
99 Front Panel for Automated Fish Pond Monitoring System       84 
100 Temperature Monitoring System Display        84 
101 Fish Pellets Level Monitoring System Display         85 
102 Water Level Monitoring System Display      86 
103 Feeding Monitoring System Display       87 
104 Stop Button for Whole System Except Feeding Monitoring 
System       
87 
105 Saving Data into File       88 
106 Button to Run the Block Diagram       89 
107 Button to Run the Front Panel      89 
108 Circuit Diagram for 10k Thermistor and Resistor       92 
109 Normal Range for Every System       95 
110 Range of System in Front Panel when Simulation is Run     96 
111 Data Saving for Normal Range when Simulation is Running       98 
112 Normal Range Temperature in Front Panel        99 
113 Data Saving for Normal Range Temperature      100 
114 Water Pump Switched Off for In Range Temperature 100 
xvi 
 
115 More than Range Temperature in Front Panel       101 
116 Data Saving for More than Range Temperature     102 
117 Less than Range Temperature      103 
118 Data Saving for less than Range Temperature      103 
119 Water Pump Switched On for Out of Range Temperature     104 
120 Graph of Temperature against Point (Time)        105 
121 Normal Range Fish Pellets Level          106 
122 Data Saving for Normal Range Fish Pellets Level       107 
123 Plastic Bottle with in Range Fish Pellets       107 
124 Less than Range Fish Pellets Level       108 
125 Data Saving for Less than Range Fish Pellets Level      108 
126 Plastic Bottle with Less than Range Fish Pellets      109 
127 More than Range Fish Pellets Level       109 
128 Data Saving for More than Range Fish Pellets Level       110 
129 Plastic Bottle with More than Range Fish Pellets     110 
130 Graph of Fish Pellets Level against Point (Time)      111 
131 Normal Range for Water Level       112 
132 Data Saving for Normal Range Water Level      113 
133 Water Pump Swiched Off for Normal Range Water Level       113 
134 Less than Range Water Level       114 
135 Data Saving for Less than Range Water Level       115 
136 Water Pump Switched On for Less than Range Water Level       115 
137 Graph of Water Level against Point (Time)        116 
138 DC Motor is Switched Off       117 
139 DC Motor is Switched On      118 
140 Data Saving for 12V DC Motor Switch based on Elapsed Time       118 
xvii 
 
141 No Fish Pellets when DC Motor is Switched Off      119 
142 Presence of Fish Pellets when DC Motor is Switched On     119 
143 Graph of DC Motor Switch against Elapsed Time (s)     119 
144 First Feeding Monitoring System with Fish Pellets Level When 
DC Motor is Off   
121 
145 First Feeding Monitoring System with Fish Pellets Level When 
DC Motor is On       
122 
146 Second Feeding Monitoring System with Fish Pellets Level When 
DC Motor is Off       
123 
147 Second Feeding Monitoring System with Fish Pellets Level 
When DC Motor is On     
123 
148 Temperature Less than Range        124 
149 Temperature and Water Level Less than Range     125 
150 Water Level Less than Range      125 
151 Both Temperature and Water Level in Range      125 
152 Data Saving for Less than Range Temperature and Water Level 
Relation     
126 
153 Temperature More than Range       127 
154 Temperature More than Range and Water Level Less than Range      127 
155 Temperature in Range and Water Level Less than Range      128 
156 Both Temperature and Water Level in Range      128 
157 Data Saving for More than Range Temperature and Water Level 
Relation      
129 
158 Display Before Temperature is out of Range        130 
159 Water Pump Switched On When Temperature and Water Level 
are Out of Range      
130 
160 Water Pump Switched Off After Temperature and Water Level 




LISTS OF SYMBOLS 
 
A - Ampere 
B - Beta constant 
C - Celsius 
cm - Centimetres 
g - Gram 
GHz - Gigahertz 
Hz - Hertz 
K - Kelvin 
kHz - Kilohertz 
kΩ - Kiloohm 
mA - Milliampere 
mAh - Milliampere hour 
mm - Millimetre 
Mpa - Mega Pascal 
mV - Millivolt 
pH - Potential of hydrogen 
s - Second 
V - Voltage 
W - Watts 
°C - Degree Celsius 
 
   
   
xix 
 
LISTS OF ABBREVIATION 
AI0+ - Analogue Input 0 
AI1+ - Analogue Input 1 
AI3+ - Analogue Input 3 
AO - Analogue Output 
CCTV - Closed-circuit Television 
DAQ - Data Acquisition Device 
DC - Direct Current 
DIO - Digital Input/Output 
GCM - Google Cloud Messaging 
GND - Ground 
GSM - Global System for Mobile 
communications 
I/O - Input / Output 
IDE - Integrated Development 
Environment 
IN1 - Input 1 
IN2 - Input 2 
IN3 - Input 3 
IoT - Internet of Things 
IP - Internet Protocol 
IR - Infrared 
LabVIEW - Laboratory Virtual 
Instrument Engineering 
Workbench 
LCD - Liquid Crystal Display 
